Educational Objectives {#s5}
======================

By the end of this activity, learners will be able to: 1.Identify different types of intrauterine contraception.2.Compare the mechanism of action of different types of intrauterine contraception.3.Discuss the risks and benefits of intrauterine contraception.4.Increase the comfort level for counseling patients on intrauterine contraception.5.Use the simulation setting to practice placement of intrauterine contraception.

Introduction {#s6}
============

Unplanned, unwanted pregnancies are a public health problem in the United States.^[@R1],[@R2]^ The copper and levonorgestrel intrauterine devices (IUDs) are effective contraceptive methods with few side effects and rapid return to fertility upon discontinuation. IUDs have among the lowest failure rates, highest user satisfaction, and highest rates of continuation of all current contraceptive methods.^[@R2]--[@R4]^ Although use of IUDs in the United States has increased, less effective methods, such as pills or condoms, are far more commonly used.^[@R4]--[@R6]^ In 2013, only 7.7% of US women had ever used an IUD for contraception compared to 81.9% for contraceptive pills.^[@R7]^ From 2006 to 2010, only 3.5% of women ages 15--44 years were currently using an IUD for contraception.^[@R8]^ Increased use of IUDs can help reduce the number of unplanned pregnancies in the United States.^[@R2]^

Low utilization rates for IUDs may be due to factors including clinician lack of familiarity, misconceptions about IUDs, and low confidence with placement.^[@R2]^ In a 2008 study, only 76% of US medical students reported that IUDs were covered in their medical school lectures, with the majority of lecture time being spent on less effective methods, such as oral contraceptive pills.^[@R9]^ To bridge this gap, medical schools have begun to emphasize topics such as family planning and contraception in their curricula in an attempt to familiarize rising physicians. The tenth edition of the Association of Professors of Gynecology and Obstetrics (APGO) Medical Student Educational Objectives states that during their clinical clerkship, medical students should learn the steps to insert and remove an IUD and understand the risks, benefits, and mechanisms of action for various contraceptive methods, including IUDs.^[@R10]^

Simulation training has been shown to be an effective training tool for students and allows them a consequence-free environment to learn how to prevent mistakes prior to facing real patients.^[@R11]^ Prior studies have shown that small-group procedural workshops are effective at improving medical students' confidence, participation, and performance with regard to procedural skills.^[@R12]--[@R14]^ IUD simulation has been utilized effectively in the past for women\'s health trainees from several disciplines, including midwifery students, nurse practitioner students, family medicine residents, and OB/GYN residents.^[@R15]--[@R17]^ A workshop using papaya models improved third-year medical students' knowledge of and comfort with IUD insertion and uterine aspiration.^[@R18]^ In a small 2016 study, third-year medical students on their OB/GYN clerkship participated in didactics and hands-on stimulation using realistic pelvic models and demonstrated an increase in comfort with counseling patients on IUDs from 20% to 77%.^[@R19]^

Prior studies were almost exclusively targeted toward third- and fourth-year medical students during their OB/GYN clerkship rotations or resident physicians. Preclinical medical students were selected for this study because they are beginning to have more and more clinical experiences prior to entering their true clinical years. At the University of Washington, first- and second-year students spend one half-day per week in the preceptor primary care clinic. They are eager for training that links classroom learning with patient care. We also believe that increased exposure to IUDs over the medical school curriculum will increase students' long-term knowledge of and comfort with IUDs. Our study also included all the different types of IUDs currently on the market, which has not been done in prior studies. We sought to determine whether our intervention, a voluntary workshop including both didactic and hands-on simulation training for preclinical medical students, could improve students' comfort with counseling patients and placement of IUDs.

Methods {#s7}
=======

We developed this formal IUD workshop at the University of Washington School of Medicine in Seattle, Washington, after many years of family planning faculty members doing voluntary, informal IUD insertion and removal simulation with first- and second-year medical students based on requests from a variety of student groups on campus. The catalyst for this curriculum was preclinical student interest in contraceptive methods and the continued low use of long-acting reversible contraceptive (LARC) options despite their safety profile and patient acceptability compared to other methods. The formal simulation was a voluntary, after-hours workshop that included a 45-minute standardized didactic lecture on IUDs given by a family planning faculty member ([Appendix B](#s002){ref-type="supplementary-material"}). Immediately following the didactic session, there was a detailed review on the steps of IUD insertion and a 45-minute hands-on simulation of insertion of IUDs using plastic discs in the shape of a uterus. The CuT 380A (Paragard, CooperSurgical, Trumbell, Connecticut) and the levonorgestrel-containing IUDs (Mirena, Kyleena, and Skyla, Bayer HealthCare Pharmaceuticals, Inc., Whippany, New Jersey; Liletta, Allergan/Medicines 360, San Francisco, California) were utilized. Each student was provided with a simulation uterus disc and demo IUDs for insertion. Circulating volunteer resident and faculty preceptors were available to assist students with insertions. After the didactic and hands-on simulation ([Appendix B](#s002){ref-type="supplementary-material"}), the postsurvey was administered ([Appendix C](#s003){ref-type="supplementary-material"}).

Our evaluation of the workshop was performed between January 2016 and November 2017. These sessions occurred three times during the study period, and participants included preclinical medical students entering medical school from 2014 through 2017. Participation in the study was voluntary, and participants were given a cover letter at the beginning of the session explaining the study. Consent was implied with the completion of the pre- and postintervention surveys ([Appendices A](#s001){ref-type="supplementary-material"} and [C](#s003){ref-type="supplementary-material"}). Students were eligible to participate in the study if they attended the IUD didactic session and hands-on simulation, were currently enrolled first- or second-year medical students, and completed both the pre- and postsurvey. Students were ineligible if they did not meet these criteria or had previously participated in the workshop. The survey questions were designed to assess preclinical medical students' knowledge of and comfort with IUDs both before and after the session. Many of the survey questions used were modified with author permission from a prior study of medical students' knowledge of and comfort with IUDs.^[@R19]^

Equipment {#s7a}
---------

During the simulation, each student had an individual plastic uterus model and IUD demonstration kit. The IUD demonstration kits were donated by the respective pharmaceutical companies after communicating with pharmaceutical representatives regarding the goals and objectives of this workshop. Each kit contained a plastic uterus model that the student could use for the session. The number of models and IUDs required depended on the number of learners present. The scissors, uterine sounds, and tenaculums could be shared among students. Equipment included the following: •Plastic uterus model provided by IUD manufacturer.•IUD demonstration kit provided by IUD manufacturer: ○CuT 380A (Paragard).○Levonorgestrel-containing IUDs (Mirena, Kyleena, Skyla, and Liletta).•Long suture scissors.•Uterine sound.•Tenaculum.•Gloves.

Personnel {#s7b}
---------

Personnel included faculty and resident physicians from the OB/GYN and family medicine departments who were rotating and working one-on-one with students and their individual uterus model. [Appendix D](#s004){ref-type="supplementary-material"} presents a faculty guide to conducting the workshop.

Simulation {#s7c}
----------

After the didactic session, each student was provided with an IUD demonstration kit, gloves, tenaculum, and suture scissors at the workstation. To ensure that students had experience with the different types of IUDs, demonstration kits were alternated between students so that they could switch during the session. Facilitators were assigned to rows of students to assist and provide one-on-one assistance during the IUD insertion. Students were then asked to follow the IUD insertion steps listed in the PowerPoint slides, including performing a mock bimanual examination, placing a tenaculum, sounding the uterus, placing the IUD, and then trimming the strings. During the hands-on portion, faculty and resident facilitators answered questions and helped guide IUD insertions. Students then switched IUD types among each other so that they had the opportunity to practice inserting Mirena, Kyleena, Skyla, Liletta, and Paragard IUDs.

Assessment {#s7d}
----------

Prior to the intervention, all participants were given a paper presurvey ([Appendix A](#s001){ref-type="supplementary-material"}) with questions related to the following: (1) intended medical specialty, (2) baseline IUD knowledge, (3) baseline IUD experiences and exposures, (4) main source of information on IUDs, and (5) number of IUDs they had seen placed. In the final workshop in November 2017 (*n* = 46), the presurvey also included questions about age and gender for additional demographic information.

Both pre- and postsurveys included questions on the following: (1) knowledge related to IUD mechanism of action and return to fertility; (2) candidates for IUDs specifically related to parity, age, and sexually transmitted infections; (3) comfort level with counseling patients on IUDs; and (4) comfort level with placement of IUDs. Each participant created a unique four-digit number that was used to pair the pre- and postsurveys.

Analysis was limited to eligible first- and second-year participants with completed pre- and postsurveys. The primary outcome of interest was participant comfort level with IUD counseling pre- and postintervention using a 5-point Likert scale. The responses were dichotomized into agree (including "strongly agree" and "agree") or disagree (including "neutral," "disagree," and "strongly disagree"). For knowledge questions, scores were dichotomized using a cutoff of 75% correct on pre- and postsurveys. The McNemar test was used to compare pre- and postsurvey dichotomous variables. Descriptive analyses were performed on demographic data, intended medical specialty, and prior IUD experiences and exposures. The University of Washington Institutional Review Board found this study to be exempt. Study data were managed in REDCap (Research Electronic Data Capture) hosted at the University of Washington.^[@R20]^ Data analysis was performed with Stata/SE 13.1 (College Station, Texas).

Results {#s8}
=======

One hundred fifty students participated in the three workshops that occurred during the study period. Of these participants, eight students were excluded who did not indicate their year in training or who were not preclinical medical students. Of the 142 students who indicated they were in their first or second year, 137 completed paired pre- and postsurveys, for a response rate of 96%. We estimate that the total number of Seattle-based eligible first- and second-year medical students at the University of Washington over the three sessions was 573, and thus, this study involved 24% of all medical students during the study time frame.

Fifty-eight percent of the students who participated were first-year medical students, and 42% were second-year medical students. Additional demographics obtained from students in the last workshop (*n* = 46) showed that participants were an average age of 25 years (range: 22--36) and 85% (*n* = 39) identified as female. Participants most commonly reported an interest in specializing in family medicine (29%, *n* = 39), internal medicine (20%, *n* = 28), OB/GYN (14%, *n* = 19), pediatrics (13%, *n* = 18), emergency medicine (10%, *n* = 13), or general surgery (5%, *n* = 7).

On the presurvey, all students (100%) strongly agreed or agreed that they had an interest in learning more about IUDs, and 82% (*n* = 113) reported that contraceptive counseling would be a part of their future medical practice. Participants had high rates of familiarity with IUDs, with almost all participants (89%, *n* = 122) reporting they knew a family member or friend with an IUD and 42% (*n* = 57) reporting they had an IUD themselves or a partner with one. Eighty-two percent of participants (*n* = 112) would recommend an IUD to a family member (reporting "strongly agree" or "agree"). Most participants reported that prior knowledge was obtained from a health care provider (42%, *n* = 63), friends (23%, *n* = 34), medical school lecture (10%, *n* = 15), family (6%, *n* = 9), and the internet (5%, *n* = 8). Despite these exposures and opinions related to IUDs, the majority of students (56%, *n* = 77) had never seen an IUD placed in a patient.

Baseline knowledge regarding IUDs was modest, with 51% (*n* = 70) correctly answering 75% or more of the questions. After the intervention, there was a significant increase in correct answers to knowledge questions, with 87% (*n* = 119) of students answering at least 75% correct (*p* \< .0001). Similarly, participants were more likely to recommend IUDs to appropriate candidates after the intervention ([Table 1](#t1){ref-type="table"}).

###### Patients to Whom You Would Recommend Intrauterine Device Placement[^a^](#tb1fn1){ref-type="table-fn"}

  Patient Type           Preintervention *n* (%)   Postintervention *n* (%)   *p*
  ---------------------- ------------------------- -------------------------- ---------
  Nulliparous woman      127 (93)                  131 (98)                   .07
  Multiparous woman      111 (82)                  128 (96)                   .0001
  Teenager               109 (80)                  131 (98)                   \<.0001
  Woman with chlamydia   25 (18)                   78 (59)                    \<.0001

Reported as proportion of participants who answered "strongly agree" or "agree" on a 5-point Likert scale.

After the intervention, students showed significantly higher comfort scores with IUD counseling, IUD placement steps, IUD placement in a plastic model, IUD placement in a patient, and teaching IUD insertion to another student ([Table 2](#t2){ref-type="table"}). Before the intervention, only 27% (*n* = 37) of participants reported "strongly agree" or "agree" when asked about their comfort with counseling on IUDs. After the intervention, comfort with IUD counseling was 92% (*n* = 122, *p* \< .0001). The intervention was well received, with 100% of respondents agreeing that the workshop was worthwhile.

###### Comfort With IUD Placement[^a^](#tb2fn1){ref-type="table-fn"}

  Action                                      Preintervention *n* (%)   Postintervention *n* (%)   *p*
  ------------------------------------------- ------------------------- -------------------------- ---------
  Counseling on IUD                           37 (27)                   122 (92)                   \<.0001
  IUD placement steps                         18 (14)                   126 (95)                   \<.0001
  Placement of IUD in plastic model           5 (4)                     112 (84)                   \<.0001
  Teaching IUD placement to another student   4 (3)                     113 (85)                   \<.0001
  IUD in patient                              9 (7)                     77 (58)                    \<.0001

Abbreviation: IUD, intrauterine device.

Reported as proportion of participants who answered "strongly agree" or "agree" on a 5-point Likert scale.

Discussion {#s9}
==========

This IUD simulation and the associated evaluation demonstrated that first- and second-year medical students who voluntarily participated in a standardized IUD simulation training significantly improved their knowledge of and comfort with IUD counseling and placement. The intervention was also thought to be worthwhile by the participants.

Prior studies have shown that IUD simulation improves knowledge of and comfort with placement of IUDs.^[@R15],[@R16],[@R18]^ A recent study comparing high- and low-fidelity simulators showed that knowledge of and comfort with IUD placement were comparable in both groups.^[@R17]^ To our knowledge, ours is the first study looking at IUD simulation, knowledge, and comfort in first- and second-year medical students. Our findings are consistent with previously published results in OB/GYN clerkship students.^[@R18]^ With limited time in the structured classroom curriculum and limited hands-on training during medical school, other modalities to ensure attainment of APGO\'s objectives should be used for medical student education.^[@R10]^ Simple, low-fidelity simulation can be used with excellent results for student learning.^[@R17]^

Simulation should not be limited to the clinical years of medical school but instead should be incorporated throughout the preclinical curriculum, with opportunities for multiple exposures and learning opportunities. The preclinical years are an appropriate time to introduce this workshop, as many medical schools now have a longitudinal primary care clerkship that spans the preclinical years. Students have the opportunity to see and help manage contraception, including LARC, from the first day of medical school. This type of workshop may also be beneficial for fourth-year medical students going into a women\'s health care field. The simulation could be included in the capstone or transition to residency curriculum at the end of medical school, for those students who are interested. This would offer a nice way to consolidate their knowledge and skills just prior to entering residency training.

Considering that many medical schools across the country have condensed preclinical course work, it may be challenging to make this type of workshop mandatory for all medical students during the required time. An evening session or after-class session may be the best option for students to continue these types of simulation learning opportunities. We were able to attain a large sample size for this study likely because it was held on the medical school campus, where many students tend to work and study after required classes. The evening simulation session worked well for our study and was able to draw a large number of students as it was combined with an already existing evening medical student interest group meeting. As students enter into the third and fourth years of medical school, rotations can be located at a variety of hospitals across a city or even in different states, and scheduling large groups of students for simulations and/or workshops tends to be more difficult.

Major strengths of this study include the large number of participants and high response rate. The high response rate was likely in part due to the use of paper surveys just prior to and after the session. We suspect that our response rate would have been much lower if an online survey had been utilized, as students are likely to delete or ignore a survey sent to them by email. The students reported diverse interests in future medical specialization. This type of simulation workshop is easily reproducible at other institutions with all types of learners (medical students, nursing students, etc.). Similarly, this simulation workshop is inexpensive given the use of donated IUDs and plastic uterus discs.

There are several limitations to this study. It was performed at a single large academic center and may not be generalizable to all training sites. We had sufficient donations of IUD kits so that each student could perform the IUD placement individually; however, at smaller institutions, this simulation could easily be modified and performed in a small-group setting where students rotate through the IUD insertion while also watching their peers perform the exercise. If IUD kits with plastic uterus discs are unavailable, the simulation could be modified to use a papaya model, as described previously.^[@R18]^ Participation in this study was voluntary and outside of regular school hours. Therefore, participants likely had more interest in and experience with IUDs and thus higher baseline knowledge surrounding IUDs compared to other first- and second-year medical students who chose not to participate. In the future, it is our hope that this type of training will be incorporated into the structured curriculum for preclinical students so that all students will have the ability to participate. Participants were surveyed immediately after the intervention, but no long-term follow-up was performed; thus, it is difficult to know if this intervention will provide long-lasting knowledge and improve future clinical care. Future studies could look at retention of knowledge in students by performing repeat surveys at longer intervals. Finally, to better prepare faculty for this workshop, it would be helpful to provide a brief orientation of the simulation and how faculty can best assist the students to ensure a positive experience. There would be minimal preparation time for instructors who place LARC in their clinical practice as the uterus models are simple and the IUD insertion models are high fidelity and closely mimic the real applicators.

Despite these limitations, this study indicates that a simple simulation for IUDs can be used for first- and second-year medical students to improve knowledge of and comfort with counseling and placement of IUDs. Future study and utilization of a low-tech simulation workshop for IUDs should be considered not only in other academic settings, as in this study, but also in community hospitals or in the developing world.

Appendices {#s10}
==========

###### 

A. Student Pretest Survey.docx

B. IUD Simulation PowerPoint Didactic.pptx

C. Student Posttest Survey.docx

D. Faculty Guide for IUD Workshop.docx

All appendices are peer reviewed as integral parts of the Original Publication.
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